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Executive Summary 

intRoduction
The advanced biofuels and biobased chemicals industry is poised for rapid 
growth as the markets grow for alternatives to petroleum. Minnesota has an 
opportunity to be a global leader in bioindustrial processing and the emerging 
biobased products industry. The state can build from its current assets and 
channel its legacy in adding value to agriculture and forest resources.

For the last century, Minnesota has 
proven itself to be a global leader in 
the sustainable growth of the con-
ventional biobased industry, includ-
ing the manufacturing of food, feed, 
and fiber. In fact, sawmills and flour 
mills provided an initial basis for the 
economic growth of Minneapolis, St. 
Paul, and the rest of the state in the 
latter half of the 1800s. More recently, 
the state pioneered the development 
of the ethanol and biodiesel industry.

The capabilities and infrastructure of 
the conventional biobased industry 
provides a base to build upon for the 
growth of the emerging biobased 
industry. Minnesota companies will 
continue to see opportunities to se-
cure investment for expansions into 
production of advanced biofuels and 
biobased chemicals. 

Additionally, the state has already emerged as a leader in the growth of com-
pany headquarters within the biobased chemicals industry. 

Background
The following roadmap is designed to provide a pathway to accelerate the in-
dustry’s development. The report details factors influencing the development 
of the global advanced biofuels and biobased chemicals industry, identifies 
opportunity areas for Minnesota, and sets forth strategic recommendations. 

The roadmap was developed under the guidance of The BioIndustrial 
Partnership of Minnesota, a group of businesses, government officials, and 
academics who are committed to realizing Minnesota’s potential as the center 
of development for the advanced biofuels and biochemicals industries. 

Critical Definitions
Bioindustrial processing industry » The advanced biofuels 
and biobased chemicals industry, where industrial biotech-
nology is used to process biobased resources into valuable 
fuels and chemicals.
Conventional biobased industry » The industry manufac-
turing traditional agriculture and forest products such as 
food, feed and fiber and the value chain associated with 
manufacturing these products. Also includes the manufac-
turing of corn ethanol and soy biodiesel.
Emerging biobased industry » The industry manufacturing 
advanced biofuels, biobased chemicals, bioenergy, bio-
polymers, bioplastics and the value chain associated with 
manufacturing these products. 
Renewable materials » The chemicals, biofibers, polymers, 
and materials that can be derived from renewable, biologi-
cal resources including agriculture, forestry and other 
biobased resources.
Sustainable bioeconomy » Economy based on sustainable 
use of renewable resources to meet the growing food, 
material, and energy needs of the world. 
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These efforts will accelerate industry growth, job creation, and value-added 
manufacturing that build upon Minnesota’s agriculture and forest-based 
resources. These recommendations, if followed, can lead to the addition of 
12,000 direct and indirect jobs in bioindustrial processing by 2025 across 
Minnesota, as detailed in Appendix E.1  

GloBAl TRENDS

Factors influencing industry 
development 
Advanced biofuels and biochemi-
cals combine forces in a drive to 
replace the whole barrel of oil – not 
just fuels. In today’s oil refinery 
industry, 3 percent of the volume of 
feedstock is used for a wide array of 
chemicals, while another 70 per-
cent is used for fuels. However, the 
total revenues from each category 
are equal. For this reason, indus-
try development for the emerging 
biobased industry must proactively 
include the production of biobased 
chemicals, as well as biofuels, in 
order to create maximum value.

However, years of research and 
development and commercial de-
velopment will be required before 
a product in the emerging bio-
based industry can be viable in the 
marketplace, creating significant 
high-technology jobs. Additionally, 
manufacturing of advanced biofuels 
and biobased chemicals is capital 
intensive, making it important to en-
sure funding availability across the 
spectrum. The opportunity is large 
for successful companies, however.

Partnerships are critical factors to 
consider in the growth of companies 
in the emerging biobased economy. 
Categories of partnership will include

• Downstream buyers of products, to ensure that a market exists for bio-
based chemicals, and 

• The conventional biobased industry, to minimize capital requirements 
and ensure biomass supply. 

Figure 0.2
Composite of Petroleum Product Prices, Reference Case, High Oil Case, and Low Oil Price 

Case. (2011) US Department of Energy: Energy Information Administration. Annual Energy 
Outlook. Imported Low Sulfur Light-Crude Oil. Retrieved February 10, 2012 from http://

www.eia.gov/oiaf/aeo/tablebrowser/ 

Historical data from Spot prices from crude oil and petroleum products. (2012). Retrieved 
February 14, 2012, available from: http://www.eia.gov/dnav/pet/pet_pri_spt_s1_a.htm
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Downstream market development: Biobased chemicals
Biobased chemicals are being used in an increasing array of products, includ-
ing everyday items such as plastics and cleaning agents. 

The global market value of biobased chemicals is projected to reach $483 to 
$614 billion across a broad range of chemicals by 2025, as detailed by the 
USDA.2 This represents more than a 20 percent market share of the global 
chemicals industry.3 A variety of factors are driving growth in market demand. 

First, petroleum prices are on a long-term upward trajectory, in part due 
to the increasing difficulty of extraction and transportation of crude oil. 
Between 2000 and 2010, the average cost of bringing a new oil well to pro-
duction doubled.4 For chemicals dependent on petroleum-based feedstocks, 
supplies have been squeezed, and as a result, prices have increased. These 
market dynamics are creating an opportunity for biobased chemicals to pro-
vide a cost-effective alternative.5 

Additionally, consumer demand is growing for safer, more environmentally 
friendly products. Chemical regulation is becoming more stringent, and 
renewable materials that perform well in final products are helping fill the 
market’s demand for safer materials. These products provide clear value to 
their customers in terms of functionality and sustainability.

Downstream market development: Biofuels
Global demand for biofuels is projected to increase from $82.7 billion in 2011 
to $185.3 billion by 2021.6 Policies requiring consumption of advanced bio-
fuels across the globe continue to be implemented, and over time, these will 
likely continue to result in increased requirements for environmental per-
formance. Additionally, development of the technology and required supply 
chains for cellulosic biofuels are expected to advance quickly.

Agriculture supply chain development 
The conventional biobased industry stands to benefit significantly from addi-
tional markets, revenue, and profit that bioindustrial processing can provide. 

Agriculture is well-positioned to meet increasing demand for food, feed, fiber, 
and fuels. Growth in yields for existing crops can enable the growth of new 
markets to utilize agricultural feedstocks, even while meeting existing de-
mand. Additionally, the harvesting of agricultural residues will lead to added 
value from the land. In some cases, new crops will be developed for industrial 
purposes, such as diversified prairie grasses and energy beets. Bioindustrial 
processing could have profound impacts on agriculture production. 

Forestry supply chain development
The forest products industry has been battered by economic turmoil in the 
past five years. Declining forest products output, and the resulting decline 
in timber production in Minnesota, has resulted in a systematic underuti-
lization, an inability to manage some areas of the forest, and lost economic 
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activity. Advanced biofuels and biobased chemicals provide an opportunity 
for growth that leverages existing infrastructure, established supply chains, 
and Minnesota’s rich forest resource.

MINNESoTA’S STRENGTHS
The state’s bioindustrial processing industry is strong and growing, and 
Minnesota’s economy has an opportunity to benefit from its development.

Minnesota is well on its way to being a global leader in bioindustrial processing. 
Within the state, companies are supported by research and education from world-
class universities, a supportive public sector, and a strong history for industry cre-
ation in the development of the first generation ethanol and biodiesel industries. 
Additionally, there are four general categories of strengths listed below.

1. Emerging cluster of bioindustrial  
processing company headquarters
The state has a critical mass of companies on 
the cutting edge of the development and imple-
mentation of new bioprocessing technologies. 
The state continues to drive toward the develop-
ment of a sustainable industry cluster. Nearly 
2,000 direct and indirect jobs have already been 
created through this economic activity.

The availability of talent is among the primary 
reasons for the growth of this new cluster, along 
with local biomass resources. Minnesota has

• Experienced executives in an array of 
biobased industries, 

• Scientists and engineers with superior 
expertise in the production and conver-
sion of biobased feedstocks, as well as 
the design and manufacturing of final 
products, and 

• Accomplished service providers, such as 
lawyers, engineers, and accountants.  

Assuming Minnesota’s industry can grow at a rate similar to global market 
growth, direct and indirect employment in bioindustrial processing company 
headquarters is projected to total 7,000 by 2025.7

2. Feedstocks 
Another advantage for Minnesota is that the state has sufficient agricultural 
and forest resources available to provide a diverse set of feedstocks for manu-
facturing advanced biofuels and biobased chemicals. Key assets include:

Figure 0.3, BioIndustrial Processing Companies  
with headquarters or major operations in Minnesota

The map is intended as a list, not an indication of location.
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• Strong agriculture production. The state ranks fourth in the nation 
for production of corn, and third in the nation for soybeans, and is 
the top producer of sugar beets.

• At least 3.2 million green tons of surplus wood available in northern 
Minnesota.8 

3. Existing infrastructure
A third advantage for Minnesota is 
the state’s strong conventional bio-
based industry, which provides nec-
essary infrastructure for integrated 
biorefinery development. Facilities 
in the ethanol, biodiesel, and forest 
products industry have the poten-
tial to develop additional revenue 
streams. In partnership with the 
emerging biobased industry, exist-
ing biorefinery infrastructure can be 
repurposed for the advanced biofu-
els or biobased chemicals markets, 
which is the case for three shuttered 
oriented strand board (OSB) facili-
ties in northern Minnesota.

The manufacturing of advanced bio-
fuels and biochemicals could result 
in the employment of over 6,000 
people by 2025 in a combination of 
partnerships with existing biorefin-
eries as well as new construction. 
The impact for rural communities in 
Greater Minnesota could be consid-
erable, just as it was in the recent 
emergence of the conventional biofu-
els industry.

4. Established base of large companies in related industries
Finally, Minnesota is home to 20 Fortune 500 companies.9 Several of these 
large companies could be drivers in the value chain for renewable materials, 
including Cargill, 3M, Ecolab, H.B. Fuller, Target, and CHS. 

Within these companies exist established capabilities that could be lever-
aged to provide logistics systems for commodity supply chains, formulation 
and manufacturing of products using biobased chemicals and biobased in-
termediates, and distribution and sales of goods to end users. Mutually ben-
eficial relationships along this value chain can solidify the favorable market 
position of downstream partners, while enabling growth in the advanced 
biofuels and biobased chemicals industry.

200 km
100 mi

SearchBiorefinery Infrastructure Map

Figure 0.4, Minnesota’s ethanol, biodiesel, pulp and paper mills, 
large sawmills, and engineered wood products facilities

;-._‘(_ V Q ‘§ " 1'“ ‘
44- V p», \.'

— i F __ _l
.,_. ‘J fi

{T ‘ Is J‘-T. - I}-F

' ?.£'!‘!ifl._<.=i8! 93"‘ -' F1" ‘Thun
6'3! Thief : ‘§'§-'\:-’- 1

River Falls ' -
Gr: Forks ° . . ‘ _

$ippe\9fa- . _ Q“
1 I nalforest vi!-gnia T‘

5 p °. J 0 ‘\l _-PW" ibbing .-
1 'M- Grand

_ Fa'9° _ 1' 1' Pfiapiclsl

_f -' llllinneva‘ f :| ' _ hf‘ hi "'7_“‘
— — — '* /" Cfieé‘flém=e9!1.'- r}. ,.

J‘ - NationaI‘Foreat Rhihel

___f\.L_. "9
1'. _ Blame (

ineap_oIis_ ' ‘ aplgwgod » Wagsa

- Eau Claire _ >
_\,r \ wl$C\ _

M wchester\\ j
I? 7 H‘ i /‘La msa "9



The Minnesota Roadmap: Recommendations for BioIndustrial Processing 6

A STRATEGY FoR MINNESoTA
Given Minnesota’s advantages in resources, knowledge, and infrastructure, 
industry development is expected to occur across all stages of company 
growth, from early-stage development through manufacturing scale-up and 
global market growth. 

The following strategies provide a roadmap to allow Minnesota to realize its 
potential as a world leader in bioindustrial processing.

1. Ensure availability of funding options for bioindustrial 
processing  
Financing will be of critical importance to the industry. A full spectrum 
of investment is needed, from seed and angel funding to venture capital 
and long-term debt capital. Tactics include:

• Educating investors and financial institutions about the unique oppor-
tunity to develop the bioindustrial processing industry in this region, 
and 

• Ensuring awareness, availability, and access to federal and state 
financial support to accelerate research and development through 
full-scale manufacturing

2. Communicate Minnesota’s competitive advantages to the 
global industry 
Minnesota’s unique combination of assets provides opportunities 
to actively position the region and individual biorefineries as strong 
places to develop business opportunities. Other geographies are aggres-
sively competing in this space, including other U.S. states, Brazil, and 
Southeast Asia. Outcomes would include the attraction of companies, 
business leadership, and investment.

A second tactic would be to provide support to individual facilities that 
have the desire and financial interest in partnering with advanced bio-
fuels and biochemicals companies. Identification of viable partners and 
navigation of federal policy programs are two major areas of need. 

3. Enable production and development of end markets for bioin-
dustrial processing
Continued improvement of the regulatory environment in Minnesota is 
critical for the development of manufacturing in the state. Adjustments 
in policies must be designed to include considerations to accelerate 
speed of time to market and minimizing costs for companies. Additional 
details are provided in the policy section of this document. 

Furthermore, policies must be developed in a fashion that ensures 
inclusivity for all types of biofuels. This can ensure the overall biofuels 
market continues to grow for various applications.

For renewable materials, education will play a role in ensuring that 
parties across the value chain understand the factors behind demand. 
For example, a manufacturer who understands how to take advantage 
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of market growth from green-conscious consumers, perhaps through the 
use of biobased materials, can stand to benefit significantly from new 
market opportunities. 

4. Organize industry-led efforts to develop a voice for the industry
Successful implementation of the strategy described above will rely on the 
development of a stable voice for the industry. The focus of the organiza-
tion would be industry growth. 

Harnessing collective efforts to develop and communicate clear and con-
cise messages can raise the profile of bioindustrial processing, providing 
multiple benefits in terms of developing supportive policies and driving 
investment and business partnerships to the industry. 

CoNCluSIoN
The advanced biofuels and biobased chemicals industry is set for strong 
growth, and Minnesota has the assets to sustain a global leadership posi-
tion. Implementation of the prior recommendations will serve to acceler-
ate this growth. 

endnotes
1. BBAM analysis. Includes direct and indirect employment. Please see Appendix E for detailed 

explanation.

2. A majority of this value is derived from specialty and fine chemicals. U.S. biobased products 
market potential and projections through 2025. (2008) Washington DC: U.S. Department of 
Agriculture, Office of the Chief Economist. OCE-2008-1. February 2008. Retrieved on March 
12, 2011 from www.usda.gov/oce/reports/energy/biobasedreport2008.pdf. 

3. U.S. biobased products market potential and projections through 2025. (2008) Washington 
DC: U.S. Department of Agriculture, Office of the Chief Economist. OCE-2008-1. February 
2008. Retrieved on March 12, 2011 from www.usda.gov/oce/reports/energy/biobasedre-
port2008.pdf. 

4. Dobbs, R. et. Al. (2011) Resource Revolution: Meeting the world’s energy, materials, 
food, and water needs. McKinsey Global Institute, McKinsey Sustainability & Resource 
Productivity Practice. Pg 45. November 2011. Retrieved on November 23, 2011 from http://
www.mckinsey.com/en/Features/Resource_revolution.aspx.

5. Additional details in Downstream Market Development-Biobased Chemicals.  Production 
has shifted to a reliance on natural gas feedstocks, squeezing the market for certain 
petrochemicals.

6. Pike Research, Inc. ( 2011). Global biofuels market value to double to $185 billion by 2021. 
October 11, 2011. Retrieved on February 27, 2012, from http://www.pikeresearch.com/
newsroom/global-biofuels-market-value-to-double-to-185-billion-by-2021.

7. BBAM analysis. Includes direct and indirect employment. Please see Appendix E for detailed 
explanation.

8. Deckard, Don. (2010) Economic Opportunities for Minnesota’s Wood. Unpublished 
Document. May 2010. The surplus assumes a small reserve capacity to remain in the forest for 
market stability.

9. Fortune 500 Ranking of America’s Largest Corporations (2011). CNN. Retrieved on October 
1, 2011 from http://money.cnn.com/magazines/fortune/fortune500/2011/states/MN.html.
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We don’t have stockholders, 
we have member-owners
In many ways, Great River Energy is similar to other electric companies. But here’s where we’re 
different – we’re a cooperative. We are the wholesale power provider for 28 electric cooperatives who reach
more than 60 percent of Minnesota. These 28 cooperatives own us. Their member-customers own them.
Rather than striving to meet the needs of stockholders, we strive to maintain values and priorities that meet
our members’ needs. That’s the cooperative way. 

The power behind your electric cooperative 

greatriverenergy.com

Our Owners And Distribution Partners:
Agralite Electric Cooperative, Benson • Arrowhead Electric Cooperative, Inc., Lutsen • BENCO Electric Cooperative, Mankato • Brown County Rural
Electrical Association, Sleepy Eye • Connexus Energy, Ramsey • Cooperative Light & Power, Two Harbors • Crow Wing Power, Brainerd • Dakota
Electric Association, Farmington • East Central Energy, Braham • Federated Rural Electric Association, Jackson • Goodhue County 
Cooperative Electric Association, Zumbrota • Itasca-Mantrap Cooperative Electrical Association, Park Rapids • Kandiyohi
Power Cooperative, Willmar • Lake Country Power, Grand Rapids • Lake Region Electric Cooperative, 
Pelican Rapids • McLeod Cooperative Power Association, Glencoe • Meeker Cooperative, Litchfield • Mille
Lacs Energy Cooperative, Aitkin • Minnesota Valley Electric Cooperative, Jordan • Nobles Cooperative 
Electric, Worthington • North Itasca Electric Cooperative, Inc., Bigfork • Redwood Electric
Cooperative, Clements • Runestone Electric Association, Alexandria • South Central
Electric Association, St. James • Stearns Electric Association, Melrose •
Steele-Waseca Cooperative Electric, Owatonna • Todd-Wadena
Electric Cooperative, Wadena • Wright-Hennepin 
Cooperative Electric Association, Rockford
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“Never doubt that a small group of thoughtful, committed citizens can change the world. 
Indeed, it is the only thing that ever has.” ~ Margaret Mead

Promoting the 
vital work 

of Minnesota farmers 
since 1978.

mngrownethanol.info “Minnesota Corn” twitter.com/mncorn 

MCGA blog at 
minnesotacornerstone.

wordpress.com
mncorn.org
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Contact: Don Mattsson PhD
Butrolix LLC

2030 Lakeview Drive  |  Duluth, MN 55803

218.349.6075

Finding 
the Power 
in Biomass...
               Through improved 
                         fermentation™

Supplying Solutions
Fueling Growth

Fredrikson & Byron — Renewable Energy Group

We stay ahead of the cur\/e on advanced
biofuels and biochemicals industry knowledge
in order to provide proactive, strategic advice to
our clients.

To put our knowledge to work for you, contact
Todd Taylor at 612.492.7355 or ttaylor@fredlaw.com
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Lawyers 
     who know Energy

The past decade has been transformative for the 
energy sector, and Stoel Rives attorneys have advised 

and guided many energy companies to success 
through these challenging times. Based on client 

feedback, our Energy Law practice is rated National 
Tier 1 in the U.S. News – Best Lawyers® “Best Law 

Firms” survey (2010, 2011-2012). We are ready to meet 
your energy business needs in the coming years of 

continued regulatory and market change.

Visit us at www.stoel.com to learn how  
we can advance your business objectives.

(800) 88-STOEL
www.lawofrenewableenergy.com

Alaska    California     Idaho    Minnesota    Oregon    Utah    Washington

Chambers and Partners 2011. The Best Lawyers in America® 2012. Copyright 2011 by Woodward/White, Inc., Aiken, SC.

Shaping the Future 
of Bio-Refining

612.332.8326  |  www.amec.com

Engineering • Procurement • Construction 

Delivering execution excellence by:

Never compromising on safety

Acting with integrity 

Believing in people

www.swifoundation.org

SOUTHWEST INITIATIVE
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natural selection
We’ve revolutionized textiles and plastics with a
real innovation that's changing the shape of
contemporary living with |ngeo"“ natural plastic,
made from plants instead of oil. Choose it today
as a fiber innovation for clothing, personal care,
your home and garden, and as a new natural
plastic for electronics, appliances and 3
bio-packaging essentials you use everyday
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Olngeo“ natural plastic, the naturally better e

choice that's changing the shape of everything. :

www.natureworl<sllc.com

@natureworl<sllc
Follow us on Twitter!
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